Food-based nutrition interventions, including kitchen gardens and nutrition education, offer a potentially sustainable approach to reducing multiple nutritional deficiencies, but they have been poorly evaluated in developing countries. In a poor region of the terai (the flat, subtropical agricultural region that borders on India) in rural Nepal, we developed and evaluated the impact of a nutrition program added to the Market Access for Rural Development (MARD) Project. The primary objective of the MARD Project was to augment household income by increasing the production of high-economic-value crops. The objective of the nutrition program was to increase vitamin A and iron intakes by promoting kitchen gardens (training, technical assistance, and seed distribution) and nutrition education. One-third of the kitchen-garden program participants also attended nutrition education or agricultural training sessions that were part of the MARD Project. The program was evaluated after 36 months by a cross-sectional nutrition survey in 430 MARD households with kitchen gardens and 389 non-MARD control households. The lack of knowledge about nutrition, including the causes, prevention, and treatment of night-blindness and anemia, was remarkable. However, compared with control households, the kitchen-gardens group had signifi-cantly more nutrition knowledge (38% vs. 13% knew one of the causes of night-blindness, and 17% vs. 3% knew one of the causes of anemia), were more likely to feed special complementary foods to infants and to preserve food, and consumed more of 16 types of home-produced micronutrient-rich vegetables and fruits. Although the cross-sectional nature of the study limits our ability to attribute these differences to the program, we observed a striking lack of nutrition knowledge in these communities, and a clear opportunity to increase the intake of vitamin A through home production of vitamin A-rich plants.
Introduction
Micronutrient deficiencies continue to impose a substantial health, economic, and social burden worldwide. Because of lack of resources, religious observances, limited education, and resulting poor nutritional practices [1] , many nonindustrialized countries, such as Nepal, struggle to maintain adequate nutritional status for the entire population. The consequences of poor nutritional status can include pregnancy complications; reduced work capacity due to anemia; compromised growth, development, cognitive function, behavior, and immunity; and increased risk of morbidity and mortality, especially in children and pregnant women [2, 3] .
Supplementation with micronutrients is one strategy for improving nutritional status. This approach is limited by a strong dependency on international funding [4] , an inability to reach all high-risk populations [5] , unreliable and inconsistent delivery systems [6] , dependence on individual compliance, and a tendency to target only subgroups of a population, often women and children under five years of age. Additionally, in the case of vitamin A deficiency, research suggests that high-dose supplementation alone is not sufficient to Nutrition knowledge and practices, and consumption of vitamin A-rich plants by rural Nepali participants and nonparticipants in a kitchen-garden program eliminate deficiency and should be accompanied by nutrition and health intervention programs [7] [8] [9] .
An alternative or complementary approach to supplementation is to increase consumption of micronutrient-rich foods by establishing household kitchen gardens [10] . A kitchen-garden approach enables long-term sustainability through the harvesting and replanting of seeds and thereby supports household independence. Kitchen gardens can lead to overall improvement in diet with an increased intake of several nutrients. In rural Puerto Rico, for example, the presence of a kitchen garden was found to be a strong predictor of child nutritional status [11] .
Several studies have evaluated the impact of the kitchen-garden approach on vitamin A status. The diversity [12] rather than the size [12, 13] of the kitchen garden positively affects vitamin A status. Households in Nepal that had fewer carotenoid-rich vegetables in the kitchen garden between October and March were more likely to have a child with xerophthalmia [13] . Consumption of dark-green leafy vegetables was correlated with a lower incidence of corneal disease in Indonesia [14] and with higher serum retinol concentrations in India [15] . In the Philippines, the value of the kitchen-garden approach was strongly supported by a vitamin A-rich crop yield from kitchen gardens, with average vitamin A production reaching over 130% of the recommended dietary intake per capita per harvest during peak season, and 84% during the lean months [16] .
Despite these positive findings, some studies show that the kitchen-garden approach may not be a completely effective tool for decreasing vitamin A deficiency. In Indonesia, the association between serum retinol concentration and vitamin A intake from vegetables and fruits was much weaker than expected, possibly because of the low bioavailability of provitamin A [17] [18] [19] . In contrast, a recent study using spinach and sweet potatoes that were puréed to maximize provitamin absorption did find that plant sources improved liver retinol stores [20] .
The success of kitchen gardens for improving nutritional status may be dependent on supporting interventions. For example, education to change knowledge, attitudes, and household dietary practices may also be required to effect positive changes in consumption and nutritional status. In Indonesia, social marketing played a critical role in increasing the consumption of vitamin A from plant and animal sources [21] . In some populations, social customs, such as the low status of dark-green leafy vegetables as food in Nepal [13] , may interfere with implementation. Lack of knowledge of the causes and consequences of nutritional deficiencies should be expected to influence food choices, even in resource-poor populations.
Agricultural development activities can provide an opportunity to promote and support improved home production of nutrient-rich plants. The Market Access for Rural Development (MARD) Project, funded by the United States Agency for International Development (USAID), began in rural Nepal in 1997. The primary objective of the MARD Project was to augment household income by increasing production of higheconomic-value crops, especially potatoes, tomatoes, onions, and cauliflower. Because these crops are low in micronutrients and because the expected increased income would not necessarily result in an increase in the purchase or consumption of nutritious foods [22] , a secondary objective of the MARD Project was to increase the nutritional status of women and children under the age of five years through kitchen-garden and nutrition education and training. The University of California, Davis, particularly the Program in International Nutrition, was responsible for the nutrition component of the MARD Project. The present paper describes the kitchen-garden and nutrition education activities and the results of a cross-sectional survey designed to compare household nutrition knowledge and behavior, and the consumption of micronutrientrich crops produced in the kitchen gardens, in participant and nonparticipant households.
Methods

Location and population
The MARD Project operated in six districts of the Lumbini-Gandaki Zones of the terai (the flat, subtropical agricultural region that borders on India) of southwestern Nepal. Nepal's districts are subdivided into Village Development Committees (VDCs), which contain between 9 and 14 wards, each with two or more villages. MARD Project activities were implemented in a subset of the VDC wards within four contiguous VDCs of each district ( fig. 1 ) and planned to influence crop production in about 37,000 households. The majority of the population in the terai relies on farming as their principal occupation. Low economic status, illiteracy, poor hygiene and sanitation practices, nutritional stunting, and endemic micronutrient deficiencies are common within this region.
MARD Project
The primary focus of the MARD Project was to increase the production and sales of high-value crops by providing technical support to local farmers. The secondary focus was to improve the nutritional status of the target population by implementing a nutrition program. The MARD Project team was composed of a team leader, four specialists (in marketing, horticulture, nutrition, and data analysis), administrative support staff, and field staff ( fig. 2) . Field staff, who were directly responsible for implementing MARD Project activities at the VDC and ward levels, included MARD District Coordinators (DCs, one per district), Nutrition District Coordinators (NDCs, one per district), and Local Motivators (two per district).
The Nutrition Specialist was in charge of designing interventions that would help achieve the secondary objective of the MARD Project. The DCs worked with all four MARD Project specialists, including the Nutrition Specialist, to implement MARD Project activities at the district and VDC levels, while the NDCs worked exclusively on nutrition activities. The Local Motivators were required to work with both the DCs and the NDCs within their assigned districts. The Horticul- 
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tural Specialist was integral to the development of the kitchen-garden program.
Nutrition education
Development of the nutrition component of the MARD Project began with the investigation of nutrition-related beliefs and practices in rural Nepal. Eleven focus groups, composed of women with at least one child under the age of five years, were conducted. Based on the results, it was determined that nutrition knowledge, attitudes, and practices, especially those most relevant to pregnancy, lactation, and complementary feeding, were extremely poor and needed the most improvement [23] . The focus groups aided in the development and implementation of a culturally appropriate nutrition education training program. As part of the general nutrition education and kitchen-garden strategy, Nutrition Demonstration Households (NDHs) were identified and established within each VDC (four per district). Field staff worked with the NDHs to develop a model kitchen garden and support the adoption of beneficial nutrition practices promoted by the MARD Project, such as consumption of micronutrient-rich foods within the household. The household was designed to serve as an example to the surrounding community of the benefits to be gained by maintaining a kitchen garden and adopting healthy nutrition practices. MARD Project high-economic value crop demonstration sites were located in close proximity to the NDH to maximize technology diffusion. The NDCs and Local Motivators visited the NDHs at least once a week to monitor practices, distribute seeds, and provide instruction. During the last year of MARD Project nutrition education implementation, additional NDHs were established.
Educational materials were developed in the form of fact sheets for farmers, and training sessions were conducted in all six MARD Project districts. Each of the fact sheets contained production tips and nutrition facts relevant to a specific crop. Nutrition facts often included a list of the nutrients in the crop, the role of these nutrients in the body, and cooking tips. The fact sheets were distributed to literate farmers, who were encouraged to share the information with other community members. The Nutrition Specialist and the NDCs facilitated education on five topics: nutrition education training, causes of vitamin A and iron deficiency and local food sources of these nutrients, kitchen-garden training, recipe demonstration and improved hygiene and sanitation practices, and modern food-preservation techniques.
Nutrition education training sessions covered nutrition during pregnancy (adverse effects of undernutrition, adequate weight gain, need for iron and other supplements, and advice to eat more of specific foods); breastfeeding (importance, and additional maternal food and fluid requirements); complementary feeding practices (appropriate age for complementary feeding, recipes based on local foods); vitamin A (night blindness recognition, cause and treatment, specific excellent and good plant sources and how each can be grown, animal-source foods and methods of poultry production, best food preparation methods, recipes, importance of avoiding high dose supplements until lactation); and iron (causes and recognition of anemia, food sources, enhancers and inhibitors of absorption, cooking in iron pots, iron supplements). The second training focused specifically on vitamin A, with the importance of vitamin A and vitamin A-rich foods emphasized in training sessions 3, 4, and 5.
Training sessions were held in the NDH with 30 to 40 men and women attending, usually a village women's group or farmer's group, with each person representing a different household. Each of the five training sessions started with a brief lecture followed by hands-on activities. For example, the kitchen-garden training included a viewing of the NDH garden and identification of crops, while the recipe demonstration/improved hygiene and sanitation practices training included actual cooking and eating of foods using vitamin A-rich recipes. Each of the five sessions lasted approximately two hours and was held one day per week in each VDC. Toward the end of the project, recipe demonstration/improved hygiene and sanitation training sessions were held most often, while the nutrition education training took place approximately once a month.
In addition to these nutrition education activities held in the NDH, the nutrition educators also provided additional training sessions to groups of 10 to 20 individuals as part of the ongoing meetings of women's groups and farmers' groups (total 161 individuals). During a session of approximately 1 to 2 hours, the same information as that in the NDH sessions was provided, but with more emphasis on specific issues of interest to each group, e.g., on vitamin A during pregnancy and lactation for the women's groups, and how to grow food sources of vitamin A for the farmers' groups. Thus these additional sessions were intended to reinforce the information given in the NDH sessions.
Kitchen gardens
Project activity aimed at increasing the production and consumption of vitamin A-rich crops was initiated 36 months prior to evaluation in the Lumbini-Gandaki Zones; however, the kitchen-garden component was added six months later. During this time, the NDHs were chosen and the Nutrition and Horticultural Specialists identified high-economic-value vitamin A plants that were growing within the region and could together provide continued production year-round. Broad leaf, mustard leaf, spinach, cress, Swiss chard, fenugreek, amaranth, carrot, broccoli, Helen Keller sweet potatoes (a variety high in carotenoids), colocasia, kangkung (water spinach, Ipomoea aquatica), climbing spinach, pumpkin, and papaya were identified, and seeds were distributed by the NDCs and Local Motivators during the appropriate seasons. Mango plants were provided. Importantly, a workshop revealed that the baseline knowledge of many Agricultural Specialists concerning good sources of specific nutrients, such as vitamin A, was often lacking or incorrect.
Model kitchen gardens were first established at the NDHs with eventual diffusion to the neighboring households. MARD Project field staff visited household kitchen gardens, providing horticultural instruction and seeds and offering nutrition education to the communities. Local business was supported and the intervention was made sustainable by training and mobilizing local "agrovet" businesses to make vitamin A-rich seeds and other supplies available. The Helen Keller sweet potatoes were imported from Bangladesh; the local varieties in Nepal had red skin with white flesh and were traditionally consumed only on special days.
Evaluation
A cross-sectional survey was designed to gather data on general household characteristics and socioeconomic status, crop and livestock production, maternal care and practices during pregnancy, food preservation and storage practices, hygiene and sanitation, and general nutrition knowledge. Ten interviewers, who were familiar with the area and the local languages, were hired to conduct the survey. The nutrition team trained interviewers for 3.5 days before they began data collection.
The project was approved by the Office of Human Research Protection at the University of California, Davis. Additionally, consent to conduct the survey was obtained from the VDC chairmen prior to initiation, and oral consent was obtained from each household immediately prior to the household interview.
The survey was implemented in Rupandehi and Kapilbastu, the two districts considered most at risk for malnutrition because of their high prevalence of vitamin A deficiency [24] . All households participating in the kitchen-garden program in these districts were selected for interview (n = 430). Because of political instability in the surrounding region, control households (n = 389) were located within MARD Project VDCs in wards that received no direct assistance from the project (i.e., no kitchen-garden support, nutrition education, or agricultural support) ( fig. 3) . Interviewers visited every 3rd to 10th household within the control wards based on a number (between 3 and 10) that was randomly preselected and changed daily.
Self-identified primary caregivers responded to questions, but additional members of the household were often present to assist in answering questions related to food production. After the interview, each household was compensated with two bars of soap. For quality control, surveys were reviewed for consistency by the coordinator.
Statistical analysis
The hypothesis tested was that participants in the kitchen-garden program would have better nutrition knowledge and practices and consume more home-produced micronutrient-rich foods than those in the nonparticipant control group. The EpiInfo statistical program was used to compare continuous 
Results
Household composition, caregiver characteristics, and socioeconomic status were similar in the kitchengarden and control groups (table 1). As expected in this rural community, farming was the primary occupation. In both groups, the caregivers had an average of one child less than five years old. Less than 10% of the caregivers in both groups were currently pregnant, and just over half were lactating. Approximately two-thirds of the caregivers in both groups were illiterate. Selected possessions, (bicycle, telephone, radio, and television), indicators of housing quality (e.g., type of roof, presence of electricity), and the average number of livestock per household were used to assess socioeconomic status. Slightly more control households had electricity, whereas more households with kitchen gardens owned a bicycle. Households with kitchen gardens also owned more livestock (cows or buffaloes, oxen, and goats), but not more poultry. Many households did not own any livestock or poultry, and less than 5% of all households were involved in pig production or aquaculture. The variables that showed statistically significant differences between groups were used as covariates when the control and participant households were compared in subsequent analyses. Unless otherwise stated, there were no effects of covariates on outcome variables.
Nutrition knowledge of caregivers in households with kitchen gardens and caregivers in control households
MARD Project households with kitchen gardens scored an average of 2.3 ± 1.9 out of 6 possible points on the nutrition knowledge test versus 1.1 ± 1.5 points for the control households (p < .0001) (table 2) . Surprisingly and unacceptably, only 38% of households with kitchen gardens and 13% of controls were able to identify a cause of night-blindness, even though the condition is widely recognized in this region of Nepal and there are national programs for its prevention. Correct responses, given in descending order of frequency, were "lack of dark-green leafy vegetables," "lack of vitamin A," "lack of yellow vegetables and fruit," and "lack of eggs, milk, 
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small fish, and/or liver." In total, 52% of households with kitchen gardens and 23% of control households could name at least one food rich in vitamin A. In both groups, the most common response was "dark-green leafy vegetables," followed by "yellow fruits," "yellow vegetables," "milk," "eggs," "small fish," and "liver."
Caregivers in both groups had great difficulty answering questions about iron and anemia, but the kitchen-garden group performed better. Only 17% of caregivers from households with kitchen gardens and 3% of those from control households were able to identify a cause of anemia, and when asked to name foods rich in iron, 26% of caregivers from households with kitchen gardens and 10% of those from control households could name at least one good source.
Exclusive breastfeeding of children until the age of five to six months was promoted in nutrition education training sessions. When asked at what age food other than breastmilk should be given to children, 17% of caregivers from households with kitchen gardens and 10% of those from control households answered five to six months. About three-quarters of the respondents in both groups believed that food should be given after six months of age, whereas the remainder believed it should be provided before the age of five months. The correct response was intended to be "five to six months." However, because of the somewhat ambiguous nature of the question, some caregivers who answered "after six months" may also have been correct. Finally, 62% of caregivers from households with kitchen gardens and 50% of those from control households could name the ingredients of a nutritious complementary food, the composition of which had been discussed in MARD Project nutrition education training.
The MARD Project provided vitamin A awareness training, outside of the nutrition education offered in kitchen-garden training, to 37.7% of households in the kitchen-garden group. A higher proportion (52%) of participants in this additional MARD Project vitamin A awareness training could identify a cause of night-blindness, compared with 28% of those in the kitchen-garden group who had not participated in the additional training, and 13.3% of those in the control group. Similarly, 68% of those who received additional training could name at least one source of vitamin A, versus 43% of those who were only educated about vitamin A in the kitchen-garden program and 23% of controls (table 2).
Production and consumption of micronutrient-rich vegetables
The households described production and consumption patterns of 16 micronutrient-rich vegetables promoted by the MARD Project. Self-reported data on the level of household production and consumption were recorded for eight dark-green leafy vegetables (broad leaf, mustard leaf, Swiss chard, fenugreek, amaranth leaf, spinach, kangkung, and climbing spinach), and eight other crops (broccoli, coriander, colocasia, Helen Keller sweet potato, carrot, ripe pumpkin, ripe papaya, and ripe mango).
Household production for consumption was higher in the kitchen-garden group for all vegetables (fig. 4) . Conversely, more control households reported buying vegetables, except for Swiss chard, for home consumption. Seasonal consumption of all vegetables was also assessed on an eight-point scale. For 13 vegetables (all except colocasia and Helen Keller sweet potato) and for ripe mango, the reported frequency of consumption was significantly higher in the kitchen-garden group. In both groups, broad leaf, mustard leaf, spinach, coriander, carrot, ripe pumpkin, and ripe mango were consumed most often, followed by ripe papaya, Helen Keller sweet potato, colocasia, amaranth, and fenugreek. Two-thirds of all houses reported never eating climbing spinach, kangkung, broccoli, or Swiss chard.
Food preservation and storage
A variety of vegetables are preserved in rural Nepal. In this survey, cauliflower, cabbage, gourd, eggplant, tomato, radish, and sag were often cited as being preserved by respondents. Specialized foods such as masoura and sinki (dried grains and vegetables) were also commonly named. In this region, foods are preserved by solar drying and then stored in plastic or foil wrap or in a container such as an earthenware pot.
More households with kitchen gardens reported preserving foods in the previous year (86.9% vs. 60.1% of controls, p < .005) and preserving enough food to last through the season of scarcity (49.1% vs. 38.3%, p < .05). Although this variable was also correlated with the presence of electricity in the household, the difference between groups was still significant after controlling for electricity and all other baseline differences. Many caregivers from households with kitchen gardens (29%) reported attending a special MARD Project training session on food preservation, outside of the specific activities of the kitchen-garden program. This course covered methods of solar drying with locally built equipment, building homemade storage facilities for sweet potatoes, home dehydration, and minimizing damage and food wastage after harvest. Of the households with kitchen gardens that had participated in the training, 95.8%, versus 77.9% of those not participating in the training, reported preserving foods in the last year, compared with 60.1% of controls (p < .005).
Consumption of animal-source foods
Animal-source food intake did not differ between groups, in spite of nutrition education to promote its consumption. The mean frequency of consumption of eggs, small fish, liver, and meat was less than once a week in both groups. Seventy-five percent of all households did not consume eggs on a weekly basis, whereas the mean frequency of consumption in households reporting production of eggs was 2.4 times per week. The frequency of milk consumption was greater than for the other four animal-source foods, with households with kitchen gardens consuming milk 4.3 times a week on average, and control households consuming milk 3.5 times per week. The group difference was not statistically significant after controlling for ownership of a cow or buffalo by the household. In milk-producing households of both groups, the mean frequency of milk consumption was 7.5 times per week, compared with 1.8 times per week for nonproducing households.
Maternal nutrition practices
The nutrition education message of the MARD Project included the need to consume more energy and higher-quality foods such as animal products during pregnancy. Exclusive breastfeeding until the age of five to six months was promoted, as was feeding of colostrum. More caregivers in control households reported adjusting their diet to consume "special foods" during pregnancy (91.9% vs. 82.8%, p < .005) (table 3) . This variable was also correlated with the presence of electricity in the household, but the intergroup difference was still significant after this variable and all other baseline differences had been controlled for. Animalsource foods such as fish, meat, eggs, milk, and ghee were commonly identified, as were a variety of nuts and dried fruits, such as chhorha (dates), coconut, and raisins. Frequently mentioned were foods associated specifically with pregnancy, such as jwano soup (soup from omum seeds), bheli (sugar soup), and sot (herbs mixed with flour and sugar). Many women also stated that consumption of staple foods such as rice, dal, and roti was increased in pregnancy.
There were no differences between households with kitchen gardens and control households in the percentage of caregivers who reported feeding colostrum to newborns, or in the reported length of exclusive breastfeeding. In all, 78.2% and 62.5% of households 
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with kitchen gardens and control households, respectively, reported that animal milk (buffalo, cow, or goat) was the first drink other than breastmilk given to their children (a nonsignificant difference), with buffalo milk specified most often. The remaining caregivers gave water, fruit juice, or some other liquid, such as bheli (a sugar soup), to their children as a first food. The first foods most commonly mentioned were staples such as rice, roti, and dal and the complete meal of "dal bhat tarkari." Some caregivers named traditional highquality complementary foods such as lito, jaulo, kichari (cereal and legume gruels), or commercially available infant cereals, but this was less common.
There was no difference between households with kitchen gardens and control households in the percentage of caregivers who reported feeding milk (other than breastmilk) to children less than five years of age (74.8% of households with kitchen gardens and 64.7% of control households). However, there was a strong correlation between this behavior and household ownership of a cow or buffalo (data not shown). In both groups, most women (two-thirds) reported feeding buffalo milk, followed by cow milk (29.6%), goat milk (5.2%), and powdered milk (3.6%). Consumption of lito and jaulo (higher-quality traditional complementary foods) was higher in the kitchen-garden group (table 3) . This variable was also correlated with the presence of electricity and a work animal in the household, but the difference was still significant after these associations and all baseline differences had been controlled for.
Hygiene and sanitation
The number of households with access to a latrine (15.2% of those with kitchen gardens and 23.4% of controls) was not significantly different between groups. For the kitchen-garden and control groups combined, about three-quarters of households reported that the latrine was not more than 50 feet away from the house. Soap and water was the most popular method of cleansing the hands after using the latrine. Mud, ash, and plain water were also used.
Caregivers self-reported hygienic practices, specifically how often they washed their hands before preparing food and before feeding children, and how often children were made to wash their hands after using the latrine and before eating (table 4). A scale from 1 (every time) to 4 (never) was used. In all situations, the kitchen-garden group scored significantly higher than the control group (p < .05). Caregivers were asked what care they took to keep flies away from food when cooking and away from their children's food and face. According to the same scaling system, households with kitchen gardens scored higher (p < .005). Households that had also participated in MARD Project training sessions on sanitation and hygiene (49% of those with kitchen gardens) scored higher than untrained respondents (kitchen-garden households and controls combined) on every behavior (p < .005).
Discussion
The cross-sectional design of this study means that it is not possible to prove causality between participation in the nutrition and kitchen-garden program and the better nutrition knowledge and practices of the participants. The overall very poor performance on the nutrition knowledge test, even in the MARD Project kitchen-garden group, highlights the need for more extensive community nutrition education. Knowledge of the causes of night-blindness, which may affect 16% to 25% of pregnant women in the terai [25, 26] , and of the causes of anemia is shockingly poor. The better knowledge of vitamin A in households with kitchen gardens that participated in the additional MARD Project vitamin A awareness training, compared with households with kitchen gardens that did not participate, and the better performance of the latter compared with controls, suggest that intensive nutrition education training can improve nutrition knowledge in these communities. Nutrition practices were better in the kitchen-garden group, but these practices were reported and not observed. Many of the caregivers in households with kitchen gardens had received MARD Project nutrition training as well as kitchen-garden training, and they may have adjusted their responses on the basis of messages received in these programs. For example, half of the kitchen-garden group had received training on hygiene and sanitation practices, and they may have reported more frequent application of hygienic practices, such as handwashing and clean food preparation, even if they had not actually adopted these practices. However, the increased reports of good practices in the kitchen-garden group reflect, at least, that information provided in training sessions was retained by the participants.
By providing quality seed and technical advice on the production of nontraditional vegetables, the MARD Project increased household access to micronutrient-rich plant-source foods. Increased production by MARD Project households with kitchen gardens also may have increased the availability of these foods to other members of the community, since many households reported selling extra kitchen-garden produce in the local market. Although some nontraditional vegetables (such as Swiss chard) were rejected by the community, many others (such as broccoli) were accepted and integrated into the diet. Increasing production of micronutrient-rich foods in the kitchen garden is an especially promising strategy for combating childhood malnutrition, because in general Nepali children are not fed special complementary foods but share the family's meal [23] . Caregivers also reported increased palatability of the diet and less time spent traveling to the market as benefits of a kitchen garden.
The diet in Rupendehi and Kapilbastu, and in the terai in general, rarely includes animal products, with the exception of milk. Fish, meat, and eggs were all reported to be consumed an average of less than once per week in both groups, and many caregivers reported eating these foods less than once every several months. In addition to the prohibitive cost of animal-source foods, many families in Nepal follow a pattern of food avoidance mandated by religion or caste. A total of 89 kitchen-garden households and 32 control households reported avoiding eggs, fish, and meat, and many other households avoided one of these foods. These constraints reduce the potential role of fish, meat, and eggs in the diet, and even in households that produce their own animal products, these are often prized com-modities, consumed only for special events.
Milk, which is a well-accepted food, may play an important role in a diet otherwise devoid of animal products. Even in households that did not own a milk-producing animal, the average frequency of consumption of milk for the kitchen-garden and control groups combined was 1.8 times per week. Households that produced their own milk consumed milk an average of 7.5 times per week. Some households reported consuming milk up to 21 times per week, or 3 times per day. Milk is an important source of nutrients for children, with 75% of kitchen-garden households and 65% of control households feeding milk (not including breastmilk) to children under five years of age.
The kitchen-garden approach has the potential to further improve nutrition in the Lumbini-Gandaki Zone. It was obvious from observing activities and land use in the communities that provision of seeds and technical advice increased the production of nontraditional micronutrient-rich vegetables, and participants in the kitchen-garden program had better nutrition knowledge and behavior. The combination of agricultural training with nutrition education provides participants with knowledge of the importance of food and nutrition, as well as practical advice on how to grow and prepare nutritious foods. For example, the preparation and distribution of calendars that listed appropriate times of the year for planting and cultivating specific seeds assisted the household implementation of the kitchen gardens. The Agricultural Production Specialists also learned a great deal about the importance of nutrition and how agriculture can be used to improve nutritional status. Prior to the work of the nutrition team, the Horticultural Specialists lacked basic information about the importance of micronutrients in the diet and sources of nutrients. For example, we were informed that the local white sweet potatoes provided vitamin A because they had red skins. Some seeds (such as mustard seed) were perceived to be good sources of carotenoids and iron, even though they could be consumed only in very small quantities. Even though the kitchen-garden approach may be less cost-effective than supplementation for the short-term elimination of micronutrient deficiencies, it makes micronutrient-rich foods accessible to the entire household and can improve the quality of diet and life for a lifetime.
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